
                                      
 
 
Award Number:  
 

 
W81XWH-10-1-0344 
 
TITLE: 
 

 Metabolic Regulation of Ovarian Cancer Cell Death 
 
PRINCIPAL INVESTIGATOR: 
  

 Sally Kornbluth, Ph.D.                                         
       
                           
CONTRACTING ORGANIZATION:  
  
Duke University School Of Medicine 
Durham, NC 27710 
 
 
REPORT DATE: July   2012
 
 
 
TYPE OF REPORT: 
  

Annual 
 
 
PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
               Fort Detrick, Maryland  21702-5012 
               
 
DISTRIBUTION STATEMENT: 
 
    Approved for public release; distribution unlimited 
     
  
 The views, opinions and/or findings contained in this report are those 
of the author(s) and should not be construed as an official Department 
of the Army position, policy or decision unless so designated by other 
documentation.

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text

LSmith
Typewritten Text



 

 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 

 
2. REPORT TYPE 
Annual 

3. DATES COVERED (From - To) 
 

4. TITLE AND SUBTITLE 
 
 
 
 
 
 
 
 

5a. CONTRACT NUMBER 
W81XWH-10-1-0344 

Metabolic Regulation of Ovarian Cancer Cell Death 
 

5b. GRANT NUMBER 
OC093272 

 
 

5c. PROGRAM ELEMENT NUMBER 
 

6. AUTHOR(S) 
 
 
 
 

5d. PROJECT NUMBER 
 

Sally Kornbluth, Ph.D. 
 
 kornb001@mc.duke.edu
 

5e. TASK NUMBER 
 

 
 
 
 

5f. WORK UNIT NUMBER 
 
 7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

 
 

8. PERFORMING ORGANIZATION REPORT   
    NUMBER 

 
Duke University School of 
Medicine 
2200 West Main ST 
Durham, NC 27705 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)   
US Army Medical Research 
Materiel Command, Fort Detrick, Maryland 21702-5012 

10. SPONSOR/MONITOR’S ACRONYM(S) 

   
        NUMBER(S) 
   
12. DISTRIBUTION / AVAILABILITY STATEMENT  
 APPROVED FOR PU8BLIC RELEASE, DISTRIBUTION  UNLIMITED 
 
 

13. SUPPLEMENTARY NOTES 
 

14. ABSTRACT  Following treatment with chemotherapeutic agents, responsive ovarian cancer cells undergo apoptotic cell death. Several 
groups have shown that the apoptotic protease, caspase 2 (C2), is an essential activator of cell death in ovarian cancer cells treated with 
cisplatin and we have found, by knock-down of C2 in ovarian cancer cells, that C2 is also required for responsiveness to microtubule-
perturbing agents such as paclitaxel.   Work from our laboratory has demonstrated that C2 is normally controlled by the metabolic status of 
the cell in that high levels of flux through the pentose phosphate pathway (PPP) prevents activation of C2 .  
 
       Because ovarian cancers exhibit increased glucose uptake and increased fatty acid synthesis, we hypothesized that susceptibility of 
ovarian cancers to front-line chemotherapeutic agents, reflect, at least in part, the metabolic status of the cells and, consequently, the 
phosphorylation state of caspase 2.  In this past year, we have found that fatty acid synthesis inhibition kills ovarian cancer cells through
 the induction of a protein known as REDD1.   REDD1 induction leads to (and is required for) caspase 2 activation, leading to death of the 
cells.   
 

 
 

15. SUBJECT TERMS 
OVARIAN CANCER, FATTY ACID SYNTHESIS, CHEMOTHERAPY, CASPASE 2 

16. SECURITY CLASSIFICATION OF: 
 

17. LIMITATION  
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE PERSON 
 

a. REPORT 
 

b. ABSTRACT 
 

c. THIS PAGE 
 

UU  
7 

19b. TELEPHONE NUMBER (include area 
code) 
 
  Standard Form 298 (Rev. 8-98) 

Prescribed by ANSI Std. Z39.18 
 



 
 
 

Table of Contents 
 

 
                                                                                                                                Page 
 

 

Introduction…………………………………………………………….………..…..  4 

 

Body…………………………………………………………………………………..    4

 

Key Research Accomplishments………………………………………….……..  7 

 

Reportable Outcomes………………………………………………………………   7  

 

Conclusion……………………………………………………………………………    7 

 

References…………………………………………………………………………….  7

 

Appendices……………………………………………………………………………   N/A 
          



Narrative:	
  	
  
This	
   proposal	
   stemmed	
   from	
   our	
  

observations	
   in	
   model	
   systems	
  
demonstrating	
   that	
   the	
   apoptotic	
  
protease,	
   caspase	
   2,	
   is	
   critical	
   for	
   cell	
  
death	
   in	
   response	
   to	
   various	
  
chemotherapeutic	
   agents	
   [1,	
   2].	
   In	
  
addition,	
   we	
   had	
   found	
   that	
   caspase	
   2	
  
activity	
  could	
  be	
  modulated	
  by	
  altering	
  
the	
   metabolic	
   status	
   of	
   cells.	
   We	
  
proposed	
   to	
   determine	
   whether	
  
ovarian	
   cancer	
   cells	
   were,	
   indeed,	
  
dependent	
   on	
   caspase	
   2	
   for	
   cell	
   death	
  
and,	
   in	
   addition,	
   whether	
   metabolic	
  
manipulation	
   could	
   enhance	
   ovarian	
  
cancer	
   cell	
   death.	
   If	
   so,	
   we	
   wished	
   to	
  
determine	
   whether	
   this	
   enhanced	
   cell	
  
death	
  could	
  be	
  correlated	
  with	
  changes	
  
in	
   caspase	
   2	
   phosphorylation	
   or	
  
oligomerization	
   status,	
   which	
   are	
  
indicative	
   of	
   caspase	
   2	
   activation.	
  
Finally,	
   we	
   proposed	
   to	
   determine	
  
whether	
   the	
   phosphorylation	
   status	
   of	
  
caspase	
  2	
  or	
  the	
  metabolomic	
  profile	
  of	
  
ovarian	
   cancer	
   cells	
   could	
   predict	
  
responsiveness	
   of	
   ovarian	
   tumors	
   to	
  
chemotherapy.	
  	
  
	
  
Body	
  of	
  report:	
  

In	
  this	
  second	
  year	
  of	
  work,	
  we	
  have	
  
focused	
  our	
  attention	
  on	
  Task	
  2	
  as	
  this	
  
has	
   yielded	
   highly	
   promising	
   results.	
  
We	
  are	
  currently	
  finishing	
  a	
  manuscript	
  
for	
  submission.	
  Task	
  2	
  from	
  the	
  original	
  
statement	
  of	
  Work:	
  

	
  
Task	
   2:	
   To	
   assess	
   the	
   role	
   of	
   metabolic	
   intermediates	
   in	
   controlling	
   ovarian	
   cancer	
   cell	
  
death	
  (months	
  10-­‐24):	
  

• Determine	
   the	
   responsiveness	
   of	
   ovarian	
   cancer	
   cell	
   lines	
   to	
   fatty	
   acid	
   synthesis	
  
inhibitors	
  C75	
  and	
  C93	
  (months	
  10-­‐13)	
  

• Determine	
  the	
  phosphorylation	
  and	
  oligomerization	
  status	
  of	
  caspase	
  2	
  in	
  cell	
  lines	
  
treated	
  with	
  agents	
  that	
  alter	
  metabolism	
  (months	
  13-­‐19)	
  

• Perform	
  proof-­‐	
  of-­‐concept	
  experiments	
  to	
  determine	
  if	
  CaMKII	
  inhibitors	
  would	
  be	
  
viable	
   chemotherapeutic	
   agents	
   in	
   ovarian	
   cancer	
   and	
   assess	
   their	
   effects	
   on	
  
caspase	
  2	
  in	
  ovarian	
  cancer	
  cells	
  (months	
  19-­‐24).	
  

Figure	
   1.	
   Orlistat	
   induces	
   apoptosis	
   in	
   ovarian	
   cancer	
  
cells	
  through	
  the	
  intrinsic	
  pathway.	
  A,	
  Ovarian	
  cancer	
  cells	
  
was	
   treated	
   with	
   indicated	
   dose	
   of	
   orlistat	
   (0,	
   100,	
   or	
   200	
  
μM).	
   The	
   PI-­‐positive	
   population	
   was	
   monitored	
   24h	
   post	
  
treatment	
   by	
   flow	
   cytometry.	
   B,	
   Orlistat	
   induced	
   dose-­‐
dependent	
  activation	
  of	
  effector	
  caspases.	
  Cells	
  were	
   treated	
  
as	
  shown	
  in	
  A	
  and	
  then	
  lysed	
  for	
  a	
  caspase	
  assay.	
  C,	
  Inhibition	
  
of	
   FASN	
   by	
   orlistat	
   triggered	
   cytochorme	
   c	
   release	
   from	
  
mitochondria	
   in	
   OVCA420	
   cells.	
   COX	
   IV	
   and	
   α-­‐tubulin	
   were	
  
used	
   as	
   loading	
   controls	
   and	
  markers	
   for	
  mitochondrial	
   and	
  
cytosolic	
   fractions.	
   D,	
   Orlistat-­‐induced	
   Bax	
   activation	
   in	
  
OVCA420	
   cells	
   was	
   examined	
   using	
   a	
   monoclonal	
   antibody	
  
(6A7)	
   raised	
   against	
   the	
   active	
   form	
   of	
   Bax.	
   E,	
  
Downregulation	
   of	
   either	
   Bax	
   or	
   Bak,	
   the	
   primary	
   MOMP	
  
regulators,	
  by	
  RNAi	
  significantly	
  rescued	
  orlistat-­‐induced	
  cell	
  
death	
   in	
   OVCA420	
   cells.	
   Lysate	
   from	
   transfected	
   cells	
   was	
  
resolved	
   by	
   immunoblotting	
   for	
   the	
   efficacy	
   of	
   different	
  
siRNAs.	
  (*P<0.05,	
  **P<0.01,	
  ***P<0.001)	
  



	
  
Inhibition	
  of	
  de	
  novo	
  lipogenesis	
  activates	
  the	
  intrinsic	
  apoptotic	
  pathway	
  

We	
  have	
  observed	
  robust	
  effects	
  of	
   fatty	
  acid	
  synthesis	
   (FASN)	
   inhibitors	
   	
  on	
  ovarian	
  
cancer	
   cells	
   using	
   a	
   variety	
   of	
   inhibitors	
   (though	
   orlistat	
   has	
   proven	
   the	
   most	
  
reproducible).	
  We	
   show	
   here	
   data	
   from	
   orlistat-­‐treated	
   cells.	
   As	
   shown	
   in	
   Fig.	
   1A,	
   cells	
  
were	
  treated	
  with	
  various	
  doses	
  of	
  orlistat	
  and	
  monitored	
  for	
  cell	
  death	
  by	
  PI	
  staining	
  and	
  
flow	
  cytometry.	
  In	
  this	
  figure	
  and	
  in	
  1B,	
  where	
  similarly	
  treated	
  ovarian	
  cancer	
  cells	
  were	
  
assayed	
   for	
   caspase	
   3	
   activity,	
   it	
   is	
   clear	
   that	
   orlistat	
   very	
   effectively	
   induced	
   cell	
   death.	
  
This	
  was	
  mediated	
  by	
  the	
  intrinsic	
  pathway	
  of	
  apoptosis	
  in	
  that	
  orlistat	
  treatment	
  clearly	
  
triggered	
   the	
   release	
  of	
  mitochondrial	
   cytochrome	
  c	
   (Fig.	
  1C).	
  Moreover,	
  orlistat	
   induced	
  
activation	
   of	
   Bax,	
   a	
   key	
   mediator	
   of	
   cytochrome	
   c	
   release,	
   as	
   indicated	
   by	
  
immunoprecipitation	
  using	
  an	
  antibody	
  specific	
  to	
  the	
  Bax	
  active	
  conformation	
  (Fig	
  1D).	
  In	
  
addition,	
  when	
  we	
  silenced	
  either	
  Bax	
  or	
  Bak	
  using	
  siRNA,	
  we	
  had	
  a	
  dampening	
  effect	
  on	
  
orlistat-­‐induced	
   apoptosis	
   of	
   the	
   ovarian	
   cancer	
   cells.	
   Collectively,	
   these	
   data	
   show	
   that	
  
FASN	
  inhibition	
  leads	
  to	
  activation	
  of	
  apoptosis	
  in	
  ovarian	
  cancer	
  cells.	
  
	
  
Caspase-­‐2	
  is	
  required	
  for	
  apoptosis	
  induced	
  by	
  inhibition	
  of	
  fatty	
  acid	
  synthase.	
  

We	
  monitored	
   caspase	
  2	
   activation	
   in	
  ovarian	
   cancer	
   cells	
   treated	
  with	
  orlistat	
  using	
  
cleavage	
   of	
   the	
   caspase	
   2	
   substrate	
   VDVAD-­‐pNA	
   as	
   an	
   indicator.	
   As	
   shown	
   in	
   Fig.	
   2A,	
  
orlistat	
   induced	
   caspase	
   2	
   activation	
   in	
   both	
  OVCA420	
   and	
  DOV13	
   cells.	
   This	
   conclusion	
  
was	
  bolstered	
  by	
  the	
  detection	
  of	
  cleaved	
  caspase	
  2	
  (Fig.	
  2B)	
  and	
  the	
  appearance	
  of	
  cleaved	
  
Bid	
   (a	
   known	
   substrate	
   of	
   caspase	
   2),	
   which	
  was	
   blocked	
   using	
   the	
   caspase	
   2	
   inhibitor	
  
VDVAD	
   (Fig.	
   2C).	
   In	
   addition,	
   Bax	
   activation	
   by	
   orlistat	
  was	
   blocked	
   by	
   treating	
   ovarian	
  
cancer	
  cells	
  with	
  siRNA	
  directed	
  against	
  caspase	
  2.	
  Similarly,	
  cell	
  death	
  induced	
  by	
  orlistat	
  
treatment,	
   as	
   measured	
   by	
   PI	
   staining	
   and	
   flow	
   cytometry,	
   was	
   inhibited	
   by	
   siRNA-­‐
mediated	
  knock	
  down	
  of	
  caspase	
  2	
  (Fig.	
  2D).	
  

Figure	
  2.	
  Orlistat	
  activates	
  caspase-­‐2	
  to	
  transmit	
  death	
  signal	
   through	
  Bid	
  and	
  Bax/Bak.	
  A,	
  Caspase-­‐2	
  activity	
  
was	
  measured	
  by	
  caspase	
  assay	
  using	
  lysates	
  collected	
  24	
  h	
  post	
  orlistat	
  treatment.	
  B,	
  Caspase-­‐2	
  cleavage	
  was	
  used	
  as	
  
an	
   indicator	
   for	
   its	
   activation	
   in	
   OVCA420	
   cells.	
   (Arrow,	
   full-­‐length	
   caspase-­‐2;	
   asterisks,	
   cleaved	
   caspase-­‐2)	
   C,	
  
Caspase-­‐2	
  selective	
  inhibitor,	
  zVDVAD,	
  blocked	
  tBid	
  generation	
  upon	
  orlistat	
   treatment	
   in	
  OVCA	
  420	
  cells	
  (Asterisk,	
  
truncated	
  Bid,	
  tBid).	
  D,	
  Knockdown	
  of	
  caspase-­‐2	
  in	
  OVCA420	
  cells	
  dampened	
  orlistat-­‐induced	
  Bax	
  activation.	
  Active	
  
Bax	
  was	
  analyzed	
  as	
  shown	
  in	
  Fig.1D.	
  E,	
  Caspase-­‐2	
  is	
  involved	
  in	
  the	
  ovarian	
  cancer	
  cell	
  death	
  induced	
  by	
  orlistat.	
  PI-­‐
positive	
   cells	
   were	
   analyzed	
   24	
   h	
   post	
   treatment	
   by	
   flow	
   cytometry.	
   The	
   efficacy	
   of	
   siCasp2	
   was	
   examined	
   by	
  
immunoblotting.	
  (**P<0.01,	
  ***P<0.001)	
  



	
  
REDD1	
   accumulation	
   mediates	
  
caspase	
   2	
   activation	
   upon	
   FASN	
  
inhibition	
  

We	
   had	
   reported	
   previously	
  
that	
   caspase	
   2	
   is	
   inhibited	
   by	
  
phosphorylation	
  and	
  binding	
  to	
  the	
  
small	
   acidic	
   protein	
   14-­‐3-­‐3ζ.	
  
Moreover,	
   apoptotic	
   stimuli	
  
appeared	
   to	
   result	
   in	
   the	
  
dissociation	
   of	
   14-­‐3-­‐3	
   and	
  
dephosphorylation	
   of	
   caspase	
   2.	
   In	
  
the	
  course	
  of	
  our	
  work,	
  we	
  became	
  
interested	
   in	
   a	
   protein	
   known	
   as	
  
REDD1,	
   that	
   appeared	
   to	
   be	
   pro-­‐
apoptotic	
   in	
   some	
   contexts	
   and	
  
anti-­‐apoptotic	
   in	
   others.	
   Our	
  
interest	
  was	
  driven	
  by	
  the	
  fact	
  that	
  
REDD1	
   appeared	
   to	
   be	
   able	
   to	
  
participate	
  in	
  the	
  dissociation	
  of	
  14-­‐
3-­‐3	
   from	
   other	
   proteins	
   following	
  
stress	
   stimuli.	
   This	
   is,	
   in	
   part,	
  
because	
   REDD1	
   acts	
   as	
   a	
   14-­‐3-­‐3	
  
“sink”	
   binding	
   up	
   released	
   caspase	
  
2.	
  Thus,	
  we	
  speculated	
   that	
  REDD1	
  
might	
  be	
  involved	
  in	
  14-­‐3-­‐3	
  release	
  
from	
  caspase	
  2	
  and	
  apoptosis	
  in	
  the	
  
presence	
   of	
   FASN	
   inhibitors.	
  
Indeed,	
   orlistat	
   induced	
   the	
   accumulation	
   of	
   REDD1	
   protein	
   in	
   ovarian	
   cancer	
   cell	
   lines	
  
(Fig.	
   3A)	
   and	
   REDD1	
   levels	
   were	
   elevated	
   prior	
   to	
   caspase	
   -­‐2	
   activation	
   (Fig.	
   3B).	
  
Importantly,	
  siRNA-­‐mediated	
  down-­‐regulation	
  of	
  REDD1	
  blocked	
  orlistat-­‐induced	
  caspase	
  
2	
  cleavage	
  (Fig.	
  3C)	
  and	
  Bax	
  acitivation	
  (Fig.	
  3D).	
  Linking	
  this	
  to	
  the	
  effects	
  of	
  REDD1	
  via	
  
14-­‐3-­‐3	
  protein,	
  REDD1	
  overexpression	
  in	
  OVCA432	
  cells	
  promoted	
  ectopic	
  activation	
  and	
  
cleavage	
  of	
  caspase	
  2	
  in	
  the	
  absence	
  of	
  exogenous	
  stimuli,	
  but	
  a	
  REDD1	
  mutant	
  unable	
  to	
  
bind	
  14-­‐3-­‐3	
  did	
  not	
  do	
  so	
  (Fig.	
  3E).	
  	
  
	
  
REDD1	
   knock-­‐down	
   protects	
   ovarian	
   cancer	
   cells	
   from	
   orlistat	
   and	
   tunicamycin-­‐
induced	
  death	
  

To	
  determine	
  whether	
  REDD1	
  was,	
  indeed,	
  critical	
  in	
  the	
  death	
  of	
  ovarian	
  cancer	
  cells	
  
induced	
   following	
   orlistat	
   treatment,	
   we	
   knocked	
   down	
   REDD	
   1	
   using	
   siRNA	
   and	
  
monitored	
  cell	
  death	
  following	
  orlistat	
  treatment.	
  As	
  shown	
  in	
  Fig.	
  4,	
  ovarian	
  cancer	
  cells	
  
were	
  largely	
  protected	
  from	
  orlistat-­‐induced	
  death	
  following	
  REDD1	
  treatment.	
  If	
  REDD1	
  is	
  
the	
   mechanism	
   by	
   which	
   orlistat	
   enhances	
   cell	
   death,	
   it	
   might	
   suggest	
   that	
   REDD1	
  
elevation	
  would	
   render	
   tumors	
  more	
   susceptible	
   to	
   death	
   induced	
   by	
   other	
   agents.	
   This	
  
will	
  be	
  evaluated	
  by	
  examining	
  patient	
  samples	
  for	
  REDD1	
  expression	
  and	
  correlating	
  this	
  
with	
  (blinded)	
  treatment	
  outcome	
  data.	
   In	
  addition,	
   it	
  suggests	
  that	
   in	
  the	
  future	
  treating	
  

Figure	
   3.	
   REDD1	
  modulates	
   caspase-­‐2	
   activation	
   through	
   its	
  
14-­‐3-­‐3	
   binding	
   ability.	
   A,	
   Orlistat	
   induced	
  REDD1	
  expression	
   in	
  
ovarian	
   cancer	
   cells.	
   Lysates	
   were	
   collected	
   24	
   h	
   post	
   200	
   μM	
  
orlistat	
  treatment	
  in	
  the	
  presence	
  of	
  50	
  μM	
  zVAD.	
  (Arrow,	
  REDD1;	
  
asterisk,	
   nonspecific	
   band)	
   B,	
   REDD1	
   levels	
   escalated	
   prior	
   to	
  
caspase-­‐2	
   activation.	
   OVCA420	
   cells	
   were	
   treated	
   with	
   200	
   μM	
  
orlistat	
  and	
  collected	
   for	
  caspase	
  assay	
  and	
  immunoblotting.	
  (N.S.,	
  
not	
   significant;	
   **P<0.01)	
   C,	
   Downregulation	
   of	
   REDD1	
   blocked	
  
orlistat-­‐induced	
  caspase-­‐2	
  activation	
  in	
  OVCA420	
  cells,	
  which	
  was	
  
monitored	
   by	
   the	
   loss	
   of	
   full-­‐length	
   caspase-­‐2.	
   D,	
   Removal	
   of	
  
REDD1	
   decreased	
   orlistat-­‐induced	
   Bax	
   activation.	
   Lysates	
   from	
  
treated	
   OVCA420	
   cells	
   were	
   assayed	
   as	
   shown	
   in	
   Fig	
   1D.	
   E,	
  
Overexpression	
   of	
   wild-­‐type	
   REDD1,	
   but	
   not	
   a	
  mutant	
   lacking	
   of	
  
14-­‐3-­‐3	
   binding	
   ability	
   (RPAA),	
   activated	
   caspase-­‐2	
   in	
   OVCA432	
  
cells.	
  



patients	
   with	
   low	
   levels	
   of	
   FASN	
  
inhibitors	
   might	
   synergize	
   with	
  
conventional	
   chemotherapeutics	
   if	
  
REDD1	
  is	
  induced.	
  	
  
	
  
We	
   are	
   currently	
   undertaking	
  
experiments	
  described	
  in	
  Task	
  3.	
  	
  
	
  
Key	
  research	
  accomplishments:	
  

• Identification	
   of	
   the	
   intrinsic	
  
pathway	
  as	
  mediator	
  of	
  orlistat-­‐
induced	
  death	
  of	
  ovarian	
  cancers	
  

• Demonstration	
   that	
   caspase-­‐2	
   is	
  
activated	
  by	
  orlistat	
  leading	
  to	
  activation	
  of	
  Bak/Bax	
  

• Demonstration	
  that	
  the	
  14-­‐3-­‐3	
  binding	
  ability	
  of	
  REDD1	
  is	
  required	
  for	
  its	
  ability	
  to	
  
mediate	
  caspase	
  2	
  activation	
  and	
  cell	
  death	
  in	
  response	
  to	
  orlistat	
  

• Demonstration	
  that	
  REDD1	
  is	
  required	
  for	
  orlistat-­‐induced	
  death	
  in	
  ovarian	
  cancer	
  
cells	
  

	
  
Reportable	
  outcomes:	
  

Manuscript	
   in	
   preparation	
   describing	
   role	
   of	
   REDD1	
   in	
   ovarian	
   cancer	
   death	
   after	
  
inhibition	
  of	
  fatty	
  acid	
  synthesis	
  inhibition.	
  
	
  
Conclusion:	
  

We	
   have	
   demonstrated	
   that	
   inhibition	
   of	
   fatty	
   acid	
   synthesis	
   in	
   ovarian	
   cancer	
   cells	
  
engages	
   caspase	
   2	
   to	
   promote	
   cell	
   death.	
   This	
   activation	
   of	
   caspase	
   2	
   depends	
   upon	
   the	
  
ability	
   of	
   fatty	
   acid	
   synthesis	
   inhibition	
   to	
   promote	
   activation	
   of	
   REDD1.	
   We	
   will	
   be	
  
following	
  up	
  on	
   this,	
   examining	
  REDD1	
  expression	
   in	
  ovarian	
   tumor	
   samples	
  and	
  also,	
   if	
  
time	
   allows,	
   examining	
   ovarian	
   cancer	
   xenografts	
   for	
   REDD1	
   expression	
   following	
  
treatment	
  of	
  mice	
  with	
  fatty	
  acid	
  synthesis	
  inhibitors.	
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Supporting	
  data	
  are	
  included	
  in	
  the	
  text	
  of	
  this	
  report.	
  	
  

Figure	
   4.	
   REDD1	
   RNAi	
   protects	
   cells	
   from	
   orlistat-­‐	
   and	
  
tunicamycin-­‐induced	
   death.	
   Transfected	
   OVCA420	
   cells	
  
were	
   treated	
   with	
   DMSO,	
   200	
   μM	
   orlistat	
   or	
   10	
   μg/ml	
  
tunicamycin	
  for	
  24	
  h.	
  PI-­‐positive	
  cells	
  were	
  analyzed	
  by	
  flow	
  
cytometry.	
   The	
   efficacy	
   of	
   REDD1	
   siRNA	
   was	
   examined	
   by	
  
immunoblotting.	
  (*P<0.05,	
  **P<0.01)	
  




